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DETAILED ACTION 



Response to Amendment 



Applicant's arguments, see p. 4-16 of amendment, filed 2-16-03, with respect to the 
rejection(s)of claim(s) 1-20 under 35 USC 102 and 103 have been fully considered and are 
persuasive. Therefore, the rejection has been withdrawn. However, upon further consideration, 
a new ground(s) of rejection is made in view of newly found prior art. 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-5, 17 and 21-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gloeckner et al. (6455841). 

Re claim 1, Gloeckner et al. teach for example, a microelectromechanical (MEM) module 
comprising: a plurality of MEM device substrates (substrate 125, fig. 1 A), each of which 
includes at least one MEM device (micromirrors 120, fig. 1 A) thereon; a base substrate 
(substrate 920, fig. 9A) including a face, but fail to implicitly teach a mounting structure. 
However, Gloeckner et al. further teach for example, arranging optomechanical switching cells 
on a substrate (col. 10, In. 48-49). Therefore, it would have been obvious to one of ordinary skill 
in the art to provide a mounting structure in order to properly affix the optomechanical switching 
cells to a substrate. 



Claim Rejections - 35 USC § 103 
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Re claim 17, Gloeckner et al. teach for example, a method of fabricating a movable 
microeoectromechanical (MEM) structure comprising: etching an array of features in a silicon 
substrate, forming a pad comprising silicon dioxide in the silicon substrate; forming a movable 
MEM structure on the pad; and removing the pad to release the movable MEM structure, but fail 
to implicitly teach partially thermally oxidizing the array of features. However, it is well known 
in the art of manufacturing MEM devices to utilize thermal oxidation in order to provide good 
uniformity of thickness of etch -resistant layers. 

Re claim 21, Gloeckner et al. teach for example, an optical cross-connect switch 
(micromirrors 1220, fig. 12) comprising: a plurality of optical cross-connect switch substrates 
(substrate 920, fig. 9A), each of which includes an M row by N column optical cross-connect 
switch thereon (fig. 9A); a base substrate (square boundary encompassing micromirrors 1220, 
integrated microlenses and input and output fibers, not labeled, fig. 12) including a face; 
configured to mount the plurality of optical cross-connect switch substrates on the face in an 
array of R rows and S columns on the face to thereby provide an optical cross-connect switch of 
M x R rows and N x S columns (col. 1 1, In. 60-63), but fail to implicitly teach a mounting 
structure. However, Gloeckner et al. further teach for example, arranging optomechanical 
switching cells on a substrate (col. 10, In. 48-49). Therefore, it would have been obvious to one 
of ordinary skill in the art to provide a mounting structure in order to properly affix the 
optomechanical switching cells to a substrate. 

Re claims 2-3 and 22, supra claims 1 and 21, respectively. Gloeckner et al. further teach 
for example, a MEM module or optical cross-connect switch wherein each of the MEM device 
substrates includes an array of M rows and N columns of MEM devices thereon and in an array 
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of R rows and S columns on the face to thereby provide a tiled array of M x R rows and N x S 
columns of the MEM devices in the MEM module, wherein the MEM devices comprise movable 
MEM mirrors, but fail to implicitly teach a mounting structure. However, Gloeckner et al. 
further teach for example, arranging optomechanical switching cells on a substrate (col. 10, In. 
48-49). Therefore, it would have been obvious to one of ordinary skill in the art to provide a 
mounting structure in order to properly affix the optomechanical switching cells to a substrate. 

Re claims 4 and 23, supra claims 2 and 21, respectively. Gloeckner et al. teach for 
example, arranging optomechanical switching cells on a substrate (col. 10, In. 48-49), but fail to 
implicitly teach a mounting structure comprises a plurality of solder bumps that are configured to 
mount the plurality of MEM device or optical cross-connect switch substrates on the face. 
Official Notice taken. It is well known in the art of MEM devices to use solder bumps to 
mechanically and electrically secure a device to a substrate. 

Re claim 5, supra claim 4. Gloeckner et al. further teach for example, the MEM device 
substrate (substrate 920, fig. 9A) includes first (side shown in fig. 9A) and second (opposite side 
shown in fig. 9A) opposing faces, wherein the at least one MEM device (optomechanical 
switching cells 930, fig. 9A) is adjacent the first face and remote from the second face and 
wherein the first faces of the MEM device substrates are adjacent the face of the base substrate. 

Claims 6-16, 18-20 and 24-31 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Gloeckner et al. in view of Neukermans et al. (5629790). 

Re claims 6 and 24, Gloeckner et al. further teach for example, a microelectromechanical 
(MEM) mirror module or optical cross-connect switch comprising: a plurality of MEM or optical 
cross-connect mirror substrates, each of which includes a mirror, a base substrate including a 
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face; configured to mount the frames of the plurality of MEM device substrates on the face, but 
fail to implicitly teach a mirror comprising monocrystalline silicon, a frame comprising 
monocrystalline silicon that is spaced apart from and at least partially surrounds the mirror and at 
least two hinges between the mirror and the frame and a mounting structure. However, 
Neukermans et al. teach for example, a mirror (mirror 70, fig. 3c) comprising monocrystalline 
silicon (col. 5, In. 5-8), a frame (frame 207, figs. 12a and 12b) comprising monocrystalline 
silicon (col. 5, In. 5-8) that is spaced apart from and at least partially surrounds the mirror (col. 5, 
In. 18-21) and at least two hinges (torsion bars 205 and 209, figs. 12a and 12b) between the 
mirror and the frame and a mounting structure (larger silicon section 211, figs. 12a and 12b). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the teachings of Gloeckner et al. and Neukermans et al. in order to provide 
an optomechanical switching cell made of a two dimensional scanner made of monocrystalline 
silicon because the two dimensional scanner allows for scanning in an X and Y direction and the 
monocrystalline silicon provides a smooth, low defect density surface. 

Re claims 7, 25 and 30, supra claims 6 and 24, respectively. Neukermans et al. further 
teach for example, the frame is a first frame (frame 207, figs. 12a and 12b), each of the MEM or 
optical cross-connect mirror substrates also comprising an insulator layer (col. 10, In. 55-57) on 
the first frame, opposite the mounting structure, and a second frame (larger silicon section 211, 
figs. 12a and 12b) that is thicker than the first frame, on the insulator layer opposite the first 
frame (figs. 12a and 12b), wherein the second frame comprises monocrystalline silicon (col. 5, 
In. 4-7). 
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Re claim 8 5 26 and 31, supra claims 6 and 24, respectively. Neukermans et al. further 
teach for example, the mirror (inner mirror 203, figs. 12a and 12b) includes a pair of opposing 
faces and wherein each of the MEM or optical cross-connect mirror substrates further comprises 
a metal layer on each of the opposing faces of the mirrors (col. 6, In. 22, In. 26-27), wherein the 
metal layer comprises a reflective metal layer (col. 6, In. 63-65). 

Re claims 9 and 27, supra claims 8 and 24, respectively. Gloeckner et al. teach for 
example, arranging optomechanical switching cells on a substrate (col. 10, In. 48-49), but fail to 
implicitly teach a mounting structure comprises a plurality of solder bumps that are configured to 
mount the plurality of MEM or optical cross-connect switch device substrates on the face. 
Official Notice taken. It is well known in the art of MEM devices to use solder bumps to 
mechanically and electrically secure a device to a substrate. 

Re claims 10 and 28, supra claims 9 and 27, respectively. Gloeckner et al. teach for 
example, arranging optomechanical switching cells on a substrate (col. 10, In. 48-49), but fail to 
implicitly teach each of the MEM or optical cross-connect mirror substrates further comprises an 
underbump metallurgy between the frame and the solder bumps and wherein the underbump 
metallurgy and the metal layer on the MEM or optical cross-connect mirror substrate that is 
adjacent the base substrate both comprise a same metal. Official Notice taken. It is well known 
in the art of MEM devices to use underbump metallurgy to mechanically and electrically secure 
a device to a substrate. 

Re claims 1 1 and 29, supra claims 6 and 24, respectively. Gloeckner et al. further teach 
for example, each of the MEM or optical cross-connect mirror substrates includes an array of M 
rows and N columns of MEM or optical cross-connect mirrors thereon and wherein the mounting 
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structure is configured to mount the plurality of MEM or optical cross-connect mirror substrates 
in an array of R rows and S columns on the face to thereby provide a tiled array of M x R rows 
and N x S columns of the MEM or optical cross-connect mirrors in the MEM or optical cross- 
connect switch mirror module. 

Re claim 12, Gloeckner et al. teach for example, a method of fabricating a 
microelectromechanical (MEM) mirror module, but fail to implicitly teach providing a silicon- 
on-insulator substrate that includes a monocrystalline silicon layer on a bulk silicon substrate, 
with an insulator layer therebetween; fabricating at least two spaced apart pads in the 
monocrystalline silicon layer that extend through the monocrystalline silicon layer to the 
insulator layer; fabricating at least one hinge on each of the at least two spaced apart pads; 
defining a mirror and a frame that at least partially surrounds the mirror, in the monocrystalline 
silicon layer, such that the hinges bridge the mirror and the frame; and forming a metal layer on 
at least a portion of the mirror and at least a portion of the frame, opposite the insulator layer. 
However, Neukermans et al. teach for example, providing a silicon-on-insulator substrate 
(insulative substrate 221, figs. 12a and 12b) that includes a monocrystalline silicon layer (base 
layer 62, fig. 3a) on a bulk silicon substrate, with an insulator layer (silicon dioxide layer 64, fig. 
3a) therebetween; fabricating at least two spaced apart pads in the monocrystalline silicon layer 
that extend through the monocrystalline silicon layer to the insulator layer (figs. 3, 3a, 3b and 3c, 
col. 7, In. 40-47); fabricating at least one hinge (torsion bar 74, fig. 3c) on each of the at least two 
spaced apart pads; defining a mirror (mirror 7, fig. 3c) and a frame (frame 207, figs. 12a and 
12b) that at least partially surrounds the mirror, in the monocrystalline silicon layer, such that the 
hinges bridge the mirror and the frame; and forming a metal layer on at least a portion of the 
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mirror and at least a portion of the frame, opposite the insulator layer (col. 6, In. 63-65, col. 6, In. 
22). Therefore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Gloeckner et al. and Neukermans et al. in order 
to provide an optomechanical switching cell made of a two dimensional scanner made of 
monocrystalline silicon because the two dimensional scanner allows for scanning in an X and Y 
direction and the monocrystalline silicon provides a smooth, low defect density surface. 

Re claim 13, supra claim 12. Gloeckner et al. further teach for example, a method further 
comprising: etching the bulk silicon substrate to expose the insulator layer adjacent the mirror 
and adjacent the pads, and etching the insulator layer adjacent the mirror and the pads to release 
the mirror and the hinges (col. 6, In. 56-65). 

Re claim 14, supra claim 13. Neukermans et al. further teach for example, the metal 
layer is a first metal layer, the method further comprising: forming a second metal layer on the 
mirror opposite the first metal layer (col. 6, In. 22, In. 63-65). 

Re claim 15, supra claim 14. Gloeckner et al. further teach for example, mounting the 
MEM device on a base substrate, but fail to implicitly teach a silicon-on-insulator substrate and 
mounting with the hinges and the first metal layer adjacent the base substrate and the second 
metal layer remote from the base substrate. However, Neukermans et al. further teach for 
example, a silicon-on-insulator substrate and mounting with the hinges and the first metal layer 
adjacent the base substrate (substrate 221, figs. 12a and 12b) and the second metal layer remote 
from the base substrate. The office interprets both sides of mirror 203, figs. 12a and 12b are 
reflective on both sides and coated on both sides with thin layers of metal to enhance reflectivity. 
Therefore, the second metal layer is remote from the base substrate. 
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Re claim 16, supra claim 15. Gloeckner et al. teach for example, arranging 
optomechanical switching cells on a substrate (col. 10, In. 48-49), but fail to implicitly teach the 
mounting comprises: flip-chip mounting the silicon-on-insulator substrate on the base substrate 
using a plurality of solder bumps. Official Notice taken. It is well known in the art of MEM 
devices to use solder bumps to mechanically and electrically secure a device to a substrate. 

Re claims 18, supra claim 17. Gloeckner et al. teach for example, etching, but fails to 
implicitly teach etching an array of features in a silicon layer on an insulator layer on a substrate. 
However, Neukermans et al. farther teach for example, etching an array of features in a silicon 
layer on an insulator layer (silicon dioxide layer 64, fig. 3a) on a substrate. Therefore, it would 
have been obvious to one of ordinary skill in the art at the time the invention was made to 
combine the teachings of Gloeckner et al. and Neukermans et al. and provide a silicon layer on 
an insulator layer on a substrate, which greatly eases fabrication of mirror and hinges. 

Re claim 19, supra claim 18. Neukermans et al. further teach for example, the features 
are between about 5 ^m and about 25 jam thick (col. 5, In. 1-2). 

Re claim 20, supra claim 19. Neukermans et al. further teach for example, the removing 
comprises: etching the substrate adjacent the pad, etching the insulating layer adjacent the pad: 
and etching the pad, from the insulating layer that was removed to the movable MEM structure 
(col. 6, In. 55-63). 

Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joseph Martinez whose telephone number is 703-305-0577. The 
examiner can normally be reached on M-F 7:00 AM to 3:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on 703-308-4883. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-308-7724 for regular 
communications and 703-308-7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-308-4883. 
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April 16, 2003 




Hung Xuan Dang 
Primary Examiner 



